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Evidence of a Healthy Estrogen User Survivor Effect

i Susan R. Sturgeon,1CatherineSchairer,I LouiseA. Brinton,_Thomas Pearson,2.3and

RobertN. Hoover_

_i:i:::: We examined the relation between menopausal estrogen use taken them (RR = 1,4; 95% CI = 1.2-1.7). Women who had...

iii!: and all-cause and cause.specific mortality in a cohort of over recently stopped taking estrogens also had higher mortality
_{!!:::_ 49,000 women followed between 1979 and 1989 in the Breast rates from circulatory disease (RR -- 1.3; 95% CI = 1.0-1.8)
lii!:.i: Cancer Detection Demonstration Project (BCDDP) Fol- and cancer (RR = 1.6; 95% CI = 1.2-2.2) than women who
/_:::::.<:. low-Up Study. We found a lower an-cause mortality rate never took them. The most likely explanation for these results

}!i:!:2: among women who took estrogens Irate ratio (RR) = 0.7; 95% is that women stop taking estrogens when they develop symp-
_iiii:: confidence interval (CI) = 0.7-0.8], particularly current users toms of serious illness. As a consequence of this "healthy
:_iiii::!: (RR = 0.3; 95% CI = 0.2-0.4), than among women who estrogen user survivor effect," nonexperimental studies are..:4:::::

,_il;iii_ never took them. Additional analyses, however, revealed that susceptible to overestimating the benefits of menopausal estro-

i/"ili..... women who had recently stopped taking estrogens had a gen use, particularly current use, on mortality. (Epidemiologyhigher all-cause mortality rate than women who had never 1995;6:227-231)
_-:

i/i_i:i_i: Keywords: menopausal estrogens, mortality, selection bias, cohort study.
_!i!:iT:i

Menopausal estrogen use has been related to reductions ness. Such a pattern would also imply that healthier
in mortality from virtually all causes, including cardio- women preferentially receive estrogen therapy.
vascular disease, breast cancer, injuries, and diseases of

the digestive and respiratory systems) -s On the basis of Methods
these findings, it has been proposed that menopausal Between 1973 and 1975, the Breast Cancer Detection
estrogens have a wide range of beneficial physiologic and Demonstration Project (BCDDP} recruited over
biochemical effects, which, in turn, reduce mortality. 6 280,000 women in 29 centers throughout the United
An alternative explanation for the observed nonspecific States to participate, free of charge, in a 5-year program

........ reduction in mortality associated with estrogen use is of annual breast examinations, including mammogra-

Iiiii that healthier women selectively receive menopausal phy. A subset of these women was selected for inclusionestrogens. 7,s into a follow-up study, including: (1) 25,114 women
i!!ili_:ii: To determine whether selection bias may account for who during screening had a breast biopsy, aspiration, or
::.-"ii::i:::::: at least some of the purported beneficial effects of meno- other breast procedure without ever receiving a diagno-
:_!-!:i:._:

_i!_i_i pausal estrogens on all-cause mortality, we examined sis of breast cancer; {2) 9,628 women who received
ilili!il data from a large cohort study in which exposure to during screening a recommendation for a surgical con-

i i estrogens was updated throughout the follow-up period, sultation but did not ultimately undergo a procedure;

We specifically examined the relation of mortality to and (3) 25,165 women who did not have a breast pro-

.ii_iii! years since stopping estrogens, reasoning that an ele- cedure or a recommendation for further surgical evalu-

!:"::: vated mortality rate in the first few years after stopping ation during screening.estrogens would indicate that women are taken off this A baseline questionnaire on menstrual and reproduc-e:.:.:.:

_i!il medication when they develop symptoms of serious ill. tire factors, oral contraceptive use, other female hor-mone use, family history of breast cancer, and history of

ti_>: benign breast biopsies before entry into the BCDDP was
administered between 1979 and 1981 by trained tele-

!_!_i!: From the _Environmental Epidemiology Branch, National Cancer Institute,."........ phone interviewers. Up to six annual follow-up tele-

ii 8ethesda,MD;2DepartmerttofEpidemlologW,SchoolofPublicHealth.Colum-

biaUniversity,NewYork,NY;andSM.I. BassettResearchInstitute,Coopers- phone interviews updated this information. A second
rob.n,NY. phase of follow-up involved the administration of one

Address c,,rreslx,ndence to: Susan R. Sturgeon, Environmental Epidemiology mail questionnaire between 1987 and 1989. Data on
iiiiii! Branch, National Ca .... Institute, Executive Plaza North, 6130 Executive race, education, income, weight, and height were avail-

Boulevard,Room443,Bethesda,MD20892. able from forms completed during the screening

ii!!i program.
i Submitted October 18, 1993; final version accepted October 19. 1994. The 49,017 women in the present study had com-

tliiliI © 1995 by Epidemi{,I,,gy R ........ Inc. pleted a baseline interview and were menopausaland
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iiii  ',iil.
_:: free of breast cancer at the date of entry into the final focused on breast cancer mortality, additional adjust- iill:i:i

::il analytic cohort. The date of entry was the date of the meat for age at first livebirth, number of first-degree _ii
baseline questionnaire or the date of menopause, which, relatives with breast cancer, and number of benign '_i!!
ever was later. For women with a hysterectomy and at breast biopsies did not the alter the findings. _iiii

i!ii least one ovary retained, the date of menopause was

defined as the date associated with the median age at 1iii natural menopause in the cohort (52.75 years) or the Results

:iii date of hysterectomy, whichever came later. The aver- MENOPAUSALESTROGENUSEANDALL-CAusEMORTALITY

i age age at entry into the cohort was 57.4 years; 84% of In all age and race groups, the all-cause mortality rate

the total person-years were accumulated by women was lower among women who had ever taken meno- :ti_i:

younger than age 70 years. A total of 89% of the subjects pausal estrogens than among women who had never Ill,i:
i{ill were white, taken them (Table 1). This lower mortality among users ._ii:
•. At the baseline questionnaire, women were asked resulted from reductions in mortality from most causes of :'.'_::

i_ii_ whether they had ever used female hormones (excluding death examined, including all cancers except lung can- i!i
oral contraceptives and creams) and, if so, their age at cer, endocrine, nutritional, and metabolic disorders, il::iil
first use and years of use. At each subsequent question- ischemic heart disease, other heart diseases, diseases of iiiili
naire, women were asked whether they had used female the respiratory and digestive systems, and injuries other _i::i:
hormones since their last questionnaire and, if so, the than suicides (Table 2). Only mortality rates of infec- iiiii_

:.i:.i duration of use. Female hormones that were taken more tious disease, lung cancer, cerebrovascular disease, and _ii!i::
.... than 5 years before menopause were assumed not to be suicide were not substantially lower among estrogen _::::5

menopausal estrogens and therefore were not evaluated users than nonusers. !::ii::i::
i.

Menopausal estrogen use was assessed in a rime-de-

pendent manner up until 1 year before date of death for YEARSS,NCELASTMENOPAUSALESTROGENUSEAND iiiii

deceased individuals or an equivalent time for alive MORTALITY

individuals. For women who survived more than 1 year Further analyses that evaluated associations with years

after their last questionnaire, we assumed that no addi- since last estrogen usefocused on the following mortality I i
tional estrogen use occurred between their last question- outcomes: all causes, circulatory disease (total, ischemic _?::_

5."i:::i:: naire and exit dates if they were ex-users or nonusers at heart disease, cerebrovascular disease, and other heart _._:!_!_
" their last questionnaire. For those women who survived disease), cancer (total, colon, lung, breast, and leukemia/ ,_:i....

::::! more than 1 year after their last questionnaire and were lymphoma), and all other specified causes. :iiiiii!!iili current users at their last questionnaire, we classified Women who were currently taking estrogens had a

::!i their estrogen exposure between their last questionnaire lower all-cause mortality rate than women who had iiii!::

and exit dates as unknown. It is likely, however, that nevertakenthem(RR=0.3;95%Cl=O.2-0.4) : ii:ii:i_,_?._,<:::::many of these women were still using estrogens at their (Table 3). By contrast, women who had not taken es- :
exit date. trogens for the past 2-3 years had an elevated mortality _::iiiii!

Vital status wasdetermined throughout the telephone rate (RR = 1.4; 95% C1 = 1.2-1.7). Women who had ;!i_!ii:': follow.up period and during extensive tracing efforts stopped taking estrogens in the more distant past had .*::_:
_:.:.!:

related to the mail questionnaire. At the end of the mortality rates that were similar to those of nonusers. _::::i::i:::
follow-up period, defined as June 30, 1989, 95% of _::::!ii:

subjects were known to be alive, 4% were deceased, and i!}ii!iii!...:::i:i

1% had unknown vital status. A copy of the death TABLE 1. Menopausal Estrogen Use and All-Cause : :_iiif!_{!certificate was obtained on 91% of the reported deaths, Mortality* by Age and Race.Category
::::: and the underlying cause of death was coded by the study

nosologist according to the rules of the ninth revision of Whites Other

iiii the International Classificationof Diseases.9 Never- Ever- Never- Ever-
::!_ Accumulation of person-years began with the date of Age(Years) Users Users Users Users
::_i entry and continued until the end of follow.up, date of <60
_i:: death, or date last known alive, whichever came earlier. No.ofdeaths 148 122 28 11
iiii Age-adjusted rate ratios (RR) and 95% confidence in- Person-years 69,649 66,791 10,059 7,455
!iili tervals (CI) for all causes and specific causes of deaths Rate/100,000 212.5 182.7 278.4 147.6 : :

]iiji were obtained using Poisson regression,mBecause of the 60-74
_:_: high prevalence of hysterectomy and oophorectomy No.ofdeaths 388 422 70 48.... Person-years 51,664 73,988 6,594 7,439 ' :: i
i::!_ among estrogen users in this cohort, we excluded deaths Ratell00,000 751.0 570.4 1061.6 645.2 :.::(

from cancers of the female genital tract from all analyses. ->75
I:::: Adjustment for race, education, income, type of meno- No.ofdeaths 329 191 54 13
,:::: pause, age at menopause, oral contraceptive use, and Person-years 10,761 8,774 1,134 677
_:_: body mass index (kg per m2) did not materially change Rate/100,000 3057..3 2,176.9 4076.2 1,920.2:!:!

_:_ the risk estimates presented in the text. In analyses * Excludes cancers nf the ovary, uterus, and other female genital _rgans. : .! _:i:i::_
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iti!i
ilii:::: TABLE 2. Menopausal Estrogen Use and Cause-Specific Mortality these cancers. Women who stopped: !5

i]iiii: taking estrogens in the more distant
,_i{ii: Numberof deaths Age-Adjusted past had mortality rates of these can-
_5_i! Causeof Death (ICD) Never-Users* Ever-Users* RR 95% Cl cers that were similar to, or for breast

_iiii::: All causes{: 1,017 807 0.7 0.7q).8 cancer, slightly lower than those of :
i]il Infectious (001-139) 9 9 1.0 0.4-2.5 nonusers.k!!!

_ We present the relation between::::::: Cancer ( 140-208)* 346 301 0.8 0.7-0.9

{iii: Colon (153) 46 43 0.8 0.6-1.3 years since last use and circulatory dis-Pancreas(157) 36 28 0.7 0.4-1.2 ease mortality in Table 5. The pattern
]iii[ Lung (162) 65 81 1.1 0.8-1.5 of RRs for ischemic heart disease mor-

Breast(174) 53 43 0.7 0.5-1.0
Urinary (188, 189) 14 7 0.5 0.2-1.2 ta[ity was inconsistent across the in-

iii_i: Lymphoma,leukemia§ 48 42 0.8 0.5-1.2 terval since stopping. Mortality was

i{[ Other cancers{: 84 57 0.6 0.4-0.8 substantially reduced current
among

Endocrine, nutritional, and 25 14 0.5 0.3-1.0 users, rose to 0.9 among those who had:::_: ..o,c
iiiil Circulatorydisease 374 276 0.7 0.6-0.8 dropped again to 0.4 among those who

(390-459) had not taken them for 4-5 years.
ii:/ lschemicheart disease 199 142 0.7 0.6-0.9 Women who had not taken estrogens(410--414)
i__:i Cerebrovasculardisease 60 56 1.0 0.7-1.4 for 6 or more years had a mortality rate
:._i:i: (430-438) similar to nonusers. Among women
_:i:: Other heart diseasell 115 78 0.7 0.5_.9 who had not taken estrogens for 6 or

tiiiii: Respiratory(460-519) 55 45 0.8 0.5-1.2 more years, results were similar with

i finer stratification on years since stop-

Digestive(520-579) 27 25 0.8 0.5-1.4 ping estrogens.
Injuries (800--999) 31 20 0.6 0.3-1.1 Cerebrovascular disease and other

/iili!i Suicides(950-959) 5 7 1.6 0.5-5.1 heart disease mortality rates were
Other injuries 26 13 0.5 0.2-0.9 lower among current estrogen users,

: Other specifiedcauses 58 44 0.7 0.5-1.1 but higher among those who stopped

:t!:::: Unknown causes 92 73 0.8 0.6-1.1 taking estrogens within the past 2-5
!iii years, than among women who never

]_!!i!:I *p..... v.... 149,865(_efere_tg,oup,, took estrogens. Women who had noti t Person.years = 165,127.

{: Exch,des cancers of the ovary, uterus, and other female genital organs, taken estrogens for 6 or more years had

!ii!: }Neoplasmso_the I_phati¢ a_ahemaropoieti¢ti_,e (200-208}. cerebrovascular disease and other

[1Includes acute and chronic rheumatic fever (390-398), hypertensive disease (401-405), diseases of the heart disease mortality rates that were
pulmonary circulation (415-417), and other forms of heart disease such as endocarditis, pericardltis, and

unspecifiedcardiovasculardisease(420-429). slightly lower than women who never
took estrogens.

The mortality rate of other specified
TABLE 3. Years since Stopping Menopausal Estrogens and All.Cause causes, such as injuries and diseases of

]i!ii_!i Mortality the respiratory and digestive systems,

{;i_! Yearssince FormerUse was lower among current estrogen us-
_iiii:: Current ers (RR = 0.3; 95% CI = 0.2-0.5) but
!i!!_!ii: Cause Nonusers Use* 2-3.9 4-5.9 _6 Unlmo_:n higher among women who stopped

i!iiiiiiI All-causes within the past 2-3 years (RR = 1.2;
Age-adjustedRR 1.0 0.3 1.4 0.9 0.9 O.5 95% CI = 0.8-1.9) than among

'_iii!_ 95% CI (Referent) (0.2-0.4) (1.2-1.7) (0.7-1.2) (0.8-1.0) (0.443.6) women who never took them. WomenNo. of deaths 1,017 75 132 61 483 56
Person-years 149,865 54,483 18,951 11,810 66,767 13,114 who had not taken estrogens for 4 or

more years had mortality rates that
* Includes women who last took estrogens in the past 1-1.9 years, were similar to or lower than those of

women who never took them (data

Women with incomplete information on their use of not shown).

]ilil menopausal estrogens had an all-cause mortality ratethat was intermediate between current and former users.

We evaluated the association between years since last YEARSOF USE AND MORTALITY

ii!;)::i use and cancer mortality (Table 4). Current estrogen Associations between mortality and duration of meno.
_::::ii users had markedly lower mortality rates of the specific pausal estrogen use were examined among women who
_iii!! cancers examined (that is, lung, breast, colon, and leu- stopped taking estrogens 6 or more years ago (Table 6).
_iili kemia/lymphoma) than women who never took estro- There were too few deaths to examine the effects of
;i!ii_:i

whereas women who had stopped taking estrogens duration of use within the other strata of years since last
within the past 2-5 years tended to have higher rates of use. There was a suggestion that mortality from ischemic

i :!:i_ii!i ',
!
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ii:i TABLE 4. Years since Stopping Menopausal Estrogens and Cancer Mortality who recently stopped taking estrogens _li:i

i had a higher all-cause mortality rate !![:

Yearssince FormerUse than women who never took them. .::Current ili:
Cause Nonusers Use* 2-3.9 4-5.9 >'6 Unknown These results indicate that menopausal

estrogen use is discontinued in women _:
i_ii All cancerst who develop symptoms of serious illness,Age-adjustedRR 1.0 0.3 1.6 1.0 0.8 0.6

95% CI (Referent) (0.2-0.5) (1.2-2.2) (0.7-I.5) (0.7-1.0) (0.4-0.9) with healthier women remainihg on es- {"i):
No. of deaths 346 35 60 25 159 22 trogen therapy. A healthy estrogen user f{::!:

Breast survivor effect is likely to explain some :/iii
Age-adjustedRR 1.0 0.1 1.4 1.5 0.7 1.1 of the decrease in all-cause mortality ob-
95% Cl (Referent) (0.1-0.5) (0.6-2.9) (0.7-3.5) (0.4-1.21 (0.2-2,5) served in this study among current users.

ilili No. of deaths 53 2 8 6 21 6 Assuming that healthier women are also lI!:
:iili Lung more likely to have ever used estrogens,

i Age-adjustedRR 1.0 0.4 2.6 1.6 1.2 0.7 the reduction in all-cause momality {ill95% C1 (Referent) (0.2-0.9) (1.5-4.3) (0.8-2.6) (0.7-1.7) (0.3-1.8) among women who had taken any es- iiiiil

:{{{!i No. of deaths 65 9 19 8 40 5 trogens observed in this study could also ti_![_:_:
Colon be attributable, at least in part, to selec- ii!

i Age-adjustedRR 1.0 0.4 1.8 1.2 1.0 0.2 tion bias. In fact, in one of the few ::_i_{

95% Cl (Referent) (0.2-1.0) (0.9-3.7) (0.6-2.7) (0.5-1.6) (0.1-1.5)
No. of deaths 46 6 9 4 23 1 previousstudiesofall-causemortality to I{{i

address this potential bias, 4 the rate ratio If!i!
Lymphoma/leukemia for any estrogen use rose from 0.7 to 0.9, ti!iI

Age-adjustedRR 1.0 0.2 2.4 0.6 0.9 0.2 and the rate ratio for current estrogen95%C1 (Referent) (0.1-0.7) (1.2-4.6) (0.2-2.6) (0.6-1.5) (0.I-1.3) fiii

iili No. of deaths 48 3 11 2 25 1 use rose from 0.3 to 0.7, after excluding _{ii
women with preexisting cancer and car ......

* includes women who last took estrogens in the past 1-1.9 ,/ears. diovascular disease. In an updated anal- _
t Excludes cancers of the ovary, uterus, and other female genital organs, ysis of data from the same cohort, the

all-cause mortality rate ratio for any es,

trogen use was 0.9 in women free from _
TABLE 5. Years since Stopping Menopausal Estrogens and Circulatory diagnosed cancer and heart disease at .*..s:s

Disease Mortality baseline) I If it had been possible to ex- Ii!ilI
clude women with other preexisting _ilii:

Yearssince FormerUse conditions from these analyses, further ::......Current ....

Cause Nonusers Use* 2-3.9 4-5.9 >-6 Ur_known attenuations in the reported effects _iii!

Circulatorydisease might have been observed, i!_::Age-adjustedRR 1.0 0.3 1.3 0.9 0.9 0.4 By contrast, several studies of mor-

95% Cl (Referent) (0.2-0.4) (1.0-1.8) (0.6-1.4) (0.7-1.1) (0.2-0.6) tality from cardiovascular disease sug- _i_!!}ii
No. of deaths 374 23 41 19 176 17 gest that differences in the prevalence ::::::::.

}iliii Ischemicheart disease of preexisting medical conditions be- ...:::::::¢iiiiilAge-adjusted RR 1.0 0.3 0.9 0.4 1.0 0.4 tween estrogen users and nonusers do { :
iiiii 95%C1 (Referent) (0.2-0.5) (0.5-1.5) (0.2-1.1)(0.7-1.2)(0.2-0.7)No. of deaths 199 13 14 5 101 9 not entirely account for the reduction
• incardiovascularmortalityamonges-

Cerebrovasculardisease trogen users. For example, Bush and

iii i  ge d,astedR 04 15 0995% C1 (Referent) (0.2-l.0) (1.9-5.8) (0.6-3.8) (0.6-1.5) (0.1-1.9) colleagues Sfound that the relative risk
i:i:i No. of deaths 60 5 16 5 28 2 associated with estrogen use only ..........

iiiil Other changed from 0.3 to 0.4 by excluding _ii:
Age-adjusted RR 1.0 0.2 1.2 1.4 0.7 0.4 women with prevalent heart disease.

!ii! 95% Cl (Referent) (0.1-0.5) (0.6-2.1) (0.7-2.7) (0.5-1.0) (0.2-1.0) $tampfer and colleagues 4 found a rel- {i[!

iiili No. of deaths 115 5 11 9 47 6 ative risk of 0.7 for any estrogen use, iii!j
!!!:iill * indud........ ho lasttookestrogensinthe past 1-1.9_ears. even after excluding women with

i:iiiiiill prevalent cardiovascular disease, iii!i!i
:i::i:: Henderson and colleagues 3 found a { i

iiilheart disease and leukemia/lymphoma decreased with among women who reported no prior history of angina
::iiill increasing years of use. We saw no other pattern of or myocardial infarction. Excluding women with overt

iii decreasing risk with increasing years of use. cardiovascular disease, however, may not be sufficient to i
compensate for the healthy estrogen user effect. For I::::{i!i Discussion example, women who take estrogens, particularly cur ........

::il ........
!!i Consistent with other investigators, '-s we found that rent users, are more likely to engage in preventive be- {{{i_i{i

women who took menopattsal estrogens, particularly recent haviors, such as receiving more blood pressure checks,
_ii_i users, had a lower all-cause mortality rate than women who cholesterol testing, and cancer screening tests than

iiiii_i never took them. We also found, however, that women women who do not take estrogens. 12 Petitti and col-

i)iiiiilili,{ii!iiiiill>.
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i:

TABLE 6. Years of MenopausalEstrogen Use and Mortality among Women factors, however, are unlikely to ac-

Who Stopped Taking Estrogens 6 or More Years Ago count for the observed excess mortal-
ity among recent past estrogen users

<5 Years of Use _5 Years of Use compared with nonusers. Another po-

i/i: Number Age-Adjusted Number Age-Adjusted tential limitation is that our study co-

Cause of Death of Deaths RR* of Deaths RR* hort is highly selected, owing to their
All-causest 306 0.9 177 0.9 voluntary participation in a 5-year

i All cancerst 100 0.8 59 0.9 breast cancer screening project. The

Breast 11 O.6 10 1.0 standardized mortality ratio (SMR),Lung 24 1.1 16 1.3 based on 1985 U.S. white female all-

Lymphoma/leukemia 18 1.1 7 0.7 cause mortality rates, was substantially
less than I (SMR = 0,42). It is un-

Circulatory disease 117 0.9 59 0.8 likely, however, that the selectionIschemic heart disease 71 1.0 30 0.8
Cerebrovascular disease 16 0.8 12 1.1 forces associated with participation in

i Other 30 0.7 17 0.7 BCDDP were differential by estrogen
* Referent group is nonusers, use.
t Excludescancers of the ovary, uterus,and other female genital organs. In summary, our data confirm ear-

fli_i_: lier suspicions that menopausal estro-

gens are selectively prescribed to
leagues_ have proposed that this state of "healthiness" healthier women. The degree to which the healthy
may be difficult to quantify and adjust for statistically, estrogen user effect may account for lower mortality

i!i Consistent with the results of Petitti et al,1 we ob- rates among women who take estrogens will be difficult

served a lower mortality for injuries other than suicides to resolve with nonexperimental studies.
among estrogen users. The recognized benefits of estro-
gens on osteoporosis and related hip fractures seem un- References
likely to account for our findings, owing to the relatively

i young age of the participants in the BCDDP cohort. I. PetittiDB,PetlmanJA,SidneyS.Noncontraccptive estr,,gensandmortal.

it'/: long term tbllow-up (_f women in the Walnut Creek Study. Obstet
Petitti and colleagues1 have suggested that unidentified Gyneeol1987;70:289-293.
selection biases are likely to be responsible for the lower 2. CriquiMH,SufirezL,Bartett-ConnorE,McPhillipsJ,WingardDL,Garland

C. Postmenopausalestrogen useand mortality. Am l Epidemiol1988;128:
mortality from injuries associated with estrogen use. 606-614.

An elevated suicide mortality rate among hormone users 3. Hende_,n BE, Paganini-Hill A, Ross RK. Decreased mortality in users of
estrogen replacement therapy. Arch Intern Med 1991;151:75-78.

has been reported in one other study,i3A possible expla- 4. StampferMJ,WillettWC,Cx,lditzGA,Rosier13,SpeizerleE,Hennekens
nation is that physicians are more likely to prescribeestro. CH.A prospectivestudy,,fposrmenopausalestrogentherapy,_ndcoronary
gens to women with clinical symptoms of depression than heartdisease.N EnglJMed1985;313:1044-1049.
tOthose who do not have these symptoms. Because drugs s. BushTL,Bartett-ConnorE,CowanLD.CriquiMH,WallaceRB,Suchin-dran CM,Tyroler HA, Rifl_indBM.Cardiovascularmortalityand noneon-

::ii::ii with lipid-lowering effects have been linked with an ele- traeepti ....... fesrtogens in worn ........ Its ff,,m the Lipid Research Clinics

i vated rate of suicides among men enrolled in clinical tri- ProgramFoll(,w.upStudy.Circulation1987;75:1102-1109.

als,14this finding deserves further attention. 6. Stevenson JC. Postmenopausal oestrogen and cardioprotection (Letter).Lancet 1991;337:1161.

i!i We excluded women with preexisting breast cancers 7. rial).V'mdenbroockeLancet1991;337:833-834.Jp' Post .... pausal ..... g.... d cardioprot_tkm (Edito.at entry into the cohort, and therefore, the lower mot- 8. WardFM,PosthumaM,WestendorpRGJ,VandenbrouckeJP. Cardiopro-

I!iiii_i tality from breast cancer observed among users is not due tective effect ofhormone replacement therapy in past .... pausal women: is
to a lower proportion of women with preexisting breast theevidencebiasedtBrMedJ 1994;308:1268-t269.

i!iiii_ cancer among users. In a separate analysis of data from 9. Organization,lnternati°nalClassification1978.of Disc ..... 9th revision. Geneva: World Healththis study, 15breast cancer incidence was found to be I0. Breslow NE, Day NE. Statistical Methods in Cancer Research. vol. 2. The
........ Design and Analysis of Cohort Studies. IARC Scientific Pub. No. 82. Lyon:
_!i!i similar among estrogen users and nonusers. Taken to- InternationalAgencyforg..... h on Cancer, I987.
_i!ii:: gether, these findings imply that women who take es- 11.StampferMJ,ColditzGA,WillettWC,MansonJE,RtxsnerB,SpeizerFE,
::...... trogens before their diagnosis of breast cancer have a HermekensOH.Postmenopausalestrogentherapy andcardiovasculardis-
iiiiiil ease. N EnglJ Med 1991;325:756-762.more favorable survival. Several other studies have re- 12.Barrett-ConnorE.Postmenopausalestrogenandpreventionbias.Ann ln-
_ilii ported similar results.3,16In view of evidence that estro- ternMed 1991;115:455-456.
_;_ yen use may be associated with smaller tumors, n5,_7a 13. Hunt K, Vessey M, McPherson K, Ca)leman M. Long-term surveillance t,(
::::::: mortality and cancer incidence in women receiving hormone replacement
_# possible explanation for this observation is that meno- therapy.BrJObstetOynaecol1987;94:620-635.
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